Human neuroblastoma SH-SY5Y cell line: neurosteroid-producing cell line relying on cytoskeletal organization.
Pregnenolone, the precursor of all steroids, is synthesized by CNS structures. The synthesis requires an obligatory step involving cholesterol transport to mitochondrial cytochrome P450-cholesterol side chain cleavage (cytP450scc), although the underlying mechanism(s) are still mostly unknown. We used the human neuroblastoma SH-SY5Y cell line to investigate cytP450scc expression and activity and to establish a role of cytoskeleton in pregnenolone synthesis. Immunocytochemical and biochemical approaches revealed that undifferentiated as well as differentiated cells either by retinoic acid (RA) or phorbol ester 12-O-tetradecanoylphorbol-13-acetate (TPA), possess cytP450scc and rapidly synthesize pregnenolone in the presence of a NADPH-generating system. The newly neurosteroid formation by SH-SY5Y cells was increased by 22R-hydroxycholesterol and blocked by the cytP450scc inhibitor, aminoglutethimide. When trilostane was used to inhibit 3beta-hydroxysteroid dehydrogenase catalyzing pregnenolone conversion into progesterone, a higher pregnenolone accumulation occurred in TPA-differentiated cells than in RA-differentiated ones. Although SU 10603, a blocker of 17alpha-hydroxylase/c17,20-lyase enzyme involved in DHEA formation from pregnenolone, gave rise to an elevated neurosteroid content only in RA-differentiated cells. No difference in pregnenolone levels was found in undifferentiated cells treated with each inhibitor. Thus, differentiation seems to promote pregnenolone-metabolizing enzyme activities that may vary upon phenotypic changes induced by RA or TPA. Treatments of differentiated cells with the microtubule-depolymerizing drug colchicine and the actin microfilament-altering agent cytochalasin D decreased pregnenolone synthesis without affecting cell viability or cytP450scc amount. Addition of the cell-permeant cholesterol analogue 22R-hydroxycholesterol known to elude cholesterol transport systems induced pregnenolone synthesis, however, indicating that perturbations in cytoskeleton likely affect endogenous cholesterol transport. The relevance of this finding may rest on the observed involvement of cytoskeletal organization in such events as neuronal plasticity, cognitive function and also neurodegenerative disorders in which neurosteroids have been shown to have a part.